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C2) 



(a) wmmt : 

(b) mm^mz (a) *m->x>m.hs mtrnkie. 

(c) BtriB^K)! (c) ^ffitt^^a^MIBH 

( b ) §M-9TMl, Tf B^^TT-S 1 «±©tpR8Jg 10 
t ; 

( i ) ^•ffitt^#N*»47j<?§tt^ , ;v-Si>'HU±©^ 
143— f-f >^ ; SO' (ii) 3^tt#ttHHfeK*fH:*K 

(d) flffia^WB (c) *So-C{4g-r^»)»?§143"f 

^>^^rmmmt^Mmt?>^y b. 
i$mm 2 ] man i fcfats©^ u » b x& ■» r> mr 

KtplfflJl < C ) # 1 «±©^ffitt«t#ttaH*3-"f ■< > 20 
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nfcfifelU^ij&siooDSKr^Stir^s^Uy K 
[»*)84 ] IH3J8S 1 KKtt©-^ l/jht*^ mi 
IB^HM ( c ) qRStttt 1 «±©*Jfi»±3 — T 4 

©ii^j© i «±©s i *jwrr u 

ho 

[S»3jOI5 ] ft^3Sl(C§a«g©^Uv hT?*-3T\ ^ 

tstttt*ttWfewstt>H y v-acjf i «±©*^Wict^ 

&a~9'4>iH!A* msm (b) *«-,rffi«ly : *?g 

go ; mam <<d ^4&#&«tt*^tt*yv 
-acjcFigt*&*a»^*«tt>i< y v~£$tfi«ia^ 

( i ) 4W-ra<fc£*rc*-5WWKBi «c 

fBtS©^ U s> h : 
[ffcl] 




cct, 

R'«^h*S^ 2. 2, 2-Fy7WOiK->, 
[»*5B 7 ] ftJjtJf 1 Gcgaig©^ ft 

nmm 8 ] it$« i {ciBtu©^ ujRiot, if 
ib® (b) iz&&?zim^mj:&imm>m&#v 

b Fa^y^nf >w g^Hz^p-x (HPM 
c) Rt;t KP+^r/Ptvuz^p-* (hpc) 



( I ) 

m>m 9 ] tmrn i iciBig©^ u^-cior, 
tacpwa (c) K#ffi-rs^ffittJ&#JKStt3— > 

40 ^ynt^M^^^n-x (HMPC) -r^-S-^lx"; 

ho 

[fraas i o ] sS*^ l {cgBtg©-^ i/f 

«»a*l«» (c) K^?«Et-S«flB«EttSnfc3Sfetf|««© 

Pb-^^;H2;wa-x (hmpc) -e&s^by h„ 
[it^sfl i i ] BH$& l KiB«8©^Uy h-r^-^r^ 

luiB^raJi (c) KfiRWs^«»sntoKiH«w«© 

O-XXIW * # y >^WLT f A©itM-^#:T'* s 
so P y b . 



(3) 



imwm i 2 ] m&m i icmmv-^ v v h -c& -?r , 

( i ) mic^fete-oXJ s #V~Mt&m> ^Fffitt 
&#jts«S7j<?§tt* y v~. sen uul©*^^^ 

£«5xei ; 

(n) a^m&mmm&m&x y v-st>' i tit 
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* -f^^iWcni ttJJOKXtt C ft LW& 

f#fi$$ft/cfetH*»#^W^S l «±©t»i|Bi«|*«wri- 
(in) WKWtt-cis^yv-. dj^sijro' i &.±<d 

[f##Jf 1 4 ] INBBMc3%£&'<>X'f 3 #V-->t/ 
<b£»#. «i§5£ ( I ) *#r*fte*rc*5lt#3ll 

[ffc2] 




CCT, 
<J. 

R l fcfcy*;k XUJ b**s-C$>K). 

R'UJb^is. 2, 2, 2- hy^M-nxh*^ 

[91^9 1 5 ] it&B 1 3 (.cmmo-fi&X'fo ot, |} 
[HtJJtJj 1 6 ] 1 3 (ClBtgO^ffir * r> r , I 

s ( i ) ^w»snsaw«4Jfc#a-rs«riB^fi§tt& 

(hpmc) #&Kt Fo+^o tr;Hj;na 
-X (HPC) *»6jBW3ti**ffi. 
CW^« 1 7 3 BfjfcJl 1 3 iCSB«g©73&-C* o r, X 
S (ii) t?l«HSft*JBjB»[*Ke!aE'r«^gtt«C*tt 
»4a - ^ 4 > Vtplc^g ft& mn PRStt&#»»tt* 

(HMPC) x&z-fim. 

imaa 1 8 3 n^9 1 3 ictBig©^ffi-c* o-c, 1 
mawwed * ft *«WB5f^a*«astfefc«ttJi< yv- 

j&i, tFn*^^Pt'JW?jH2Jl'D"X (HMPC) 

1 9 ] M&9 1 3 tClBttCD^ffit?* o t\ X 
S (ii) -ClBM^ftSM^ipic^fi-rs^^ft/cSC 



( I ) 

[ m^a 2 0 3 M&g 1 K8B«©"^ U s> h * 1 JW±^ 

[is*a 213 1 jy±©?wfe^ u ? f- a*. iud^>x 
[ti*jj2 2 3 1 «±©mriB-< u » b **, #t&&"<> 

30 XV 5 iW-JWnttH«tt«W 2 0 KlBiB© 



[ti*jS2 3 3 W*S2 o{cta«©«fi»» > c*or, 

( i ) JS^JkffiWttSWrS^U^ K &t>* (ii) jEl» 

»ai»tt*wr*^U'9 h (i) : (ii) 

©SMtb 1 0:90-90:1 0 •etWtSiB^I). 
[ §##Jf 2 4 3 *> •7iz)UXU®ffl(Djfm< l C $> Sit #JS 

2 0 tctatfe©«». 

[£&W©ffiMffl&g8§l3 
to 00 1 3 

40 [|MB©JR"r-&#»3 Mtc^S&'OX'f 

stiwstw«»*wrsi«±©*iBi», aowawi* 

ft> *8P»^{caUfc*r««»!I(c|«-r*. 

WS*©ffifflKM-r?». 
[00023 

[«BJ©W«3 fb^J5-y h+^-2[[ (4-^ h + 
->-3, 5 -s>^^;u-2 -try^P) ^g^;u]x;U7 
50 ^^-lH-'OX-f?^/^ P09UStC4S»t 
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te&TM&t *SV t- ■ xij V>(Zolliger-Enison) 

V-Mb^M*. A> h?'?*/— ^(pantoprazole), 9 
> V 7*^ V-^Clansoprazole^O'^^^'^ V-^Krab 
eprazole)"C$>-2> 6 

[0 00 3] * StC^^^fCHtt^^TSfl&O-OX 
-f 3 #V-JWb^frc&£5M ^ (omeprazole) V-^ 

[ooo4] mtt&i&Mtemvmn&mms mt 

«. B#ra*«S ^©^©I^b&tfWSMb^fm©^ 

[0005] mwk&M^&mrzwm&tm-r 

M££;Wb£f3£ifi.& Aft & C £ "CjtfiR 3 ft £ [01 

z®mMm&<Dfflmm-3%, m-oxm^sit^mo^m 

tmmo 773 025##flB]. 
[0 00 6] Rflti^ffiH(£o 244 3805ftt« > ( a ) 

(o) USSg&n— ?^>^6&£^Jf*^rU 

3ft-tt,>-s>„ 

[0 00 7] #»f«*#4.786. OTS^tCtt, ( a ) sM 
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^ v~}UDi&mim<ofr*-£m-r < b > 
i/ < w7K*-ejfiji{c^M-r a i ^>xim~y&><D^mm<p 
mm. Tkxj ( c ) jp^tta— f^>^6«;*jwit 

nasssft-c 

[0 00 8] *S^||5.626.87S^C«, ( a ) ^ffi 

ttS(6*^sai»ia^»i*>^ja3n*«. < b > wra 
j$w*»fc itc a^Ftstt=! -f - ■* ( c ) mm&^ - r- 

s 2V~;Hb£f$©SgP&^«:a OfcMWK-^-ciBtt 
Sfttvs. 

[0009] s ^j-Mt^m<om>wm.-^> 

^Ttt, TfB©PCT«*iFWW«:lBttSnri>5 : 

-WO 96/01623&C«, ^ X? '/-Jl'XfcfrfcO&aiffifi 

©a-? h*. ft8m&MH$ffl£fi£3n> tt(,»r-*IJc 
ffi»3ft* ; SO' 

-W0 96/01624Ctt, H*K*-ATP7— b'[^"P r 

>7"]©JiflffHj0^-c&tK ;t^y*-7 , /-;l\ 7>V7 , 7 

&M&mmftZmi<\ PCTttW W0 96/0162 3(Cf3t£ 

[ooio] Stfc^jeft^x-f s ^i/-/Wb^»© 

mn&¥m<Dm^t»<Dm\immz>mm<D 1 w 

^^•©lfiLm-C©¥^«!(cM^-S. -mts IWStta- 

•fe*7 ^ > ^7 7-fe JvS V"7b©jfiLm?«K 
». J8^«2li*IHt?«^:*mO. *<D«fH<ftt^h*<a: 
•?Tt><„ C©C£^C J:5. iflicpRt/^cfJ©^^^ 

[001 1 ] &*n©«fc -5e©^M^*5^{c^ 
iU^ U-<;u©**M^©ifi*?iSKtt> «SJMAK*s^fp 

z<D£&ftmtRv £ ^<Dm&frbmmz^m.Lx 

50 ©fPffl*^S-&-5. 



(5) 



[0012] mmsntcWctawn^'r^mfmm^ 
jWt^ft©ta:#tcwt/r»*nsir^<ttiB«idnrir» 

[0013] PCT^mm WO 98/52 547(C«, WU# 

;M 77 V-;KDJ: -5 &7*n I- >tf >?*©ffflitiJ0^--e;& 

"C«*M6»**a-J"* C 4 Tftffl 0, *M*<^©*©tf * 
[0014] fie-oT, Mtc^qKfiacoX^ s 
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* fjW:W®j£#©#ji?£*>fc "I«f4*»* *©"C«WC 
[0015] 

4>MB. ^ffl»*Ptta—f--f ^i'S^W'i'S^ao^O 
» h**tr«T«:m"r^698©«JW*»W"r<5. 
[0016] #fEifrCffll,>£ ri(C^Sl&'<>X-( 5 
#V-->Wfcl^JJ ©ffi««> < i ) pH4*» 

©*jS»*-Cl 0#*WT?*tK &#/Xtt (ii) pH 
7©7j<?gfR43-C 1 0#~6 5B#IHT*Ste»*fl<«l»* 
WtSOX-/ 5 ^/-JWb^J ^ 7*5 V 

— ;i\ 7>V77 , /-^K A>h7 - 7V f -;i' l 7-<7'7 

y-^MZ/KPCT^UlBI WO 97/12 58lCC#M3*a& 

[0017] <$5£©j»«fctet>r. KUte^F^sea-ffc-^ 
( i ) **tr*2 [ <2 - eye?*) 

Mfc3] 
R2 




[0018] ccr, RM**3R, y h*^, X«^? 
&K>. R 3 (*^h^^> 2, 2, 2- h y^^iaxh 
JR. Xtt^^r**. 

[0019] wtotofrt L/Ti(cw«c<>x^ 5 y 
^/-;wb^»*#t»»«fsnfctta«tt*wo. stew 

( a ) ^FrSttSE ; 

( b > m^xmm < a > -c&b u gwc^ssssEfc 

c c ) ®.^am®*m5mmhm (b> sra-^-r&M 
o, m&Mwrrs i«±©*ra»4 ; 

( i ) ^^&*8UMfeK«ttJJ< U v-Sff 1 JW±©« 



(i) 

bo (d) ik^im (c) =&a-c-c{4srssi?§tt3-^-f 
[0020] mM<Dwmi>cin,>x , *^n©^u v v© 

skiffle ( c ) M<r«TB**tr : 

( i ) i^tstt&^ttStt^-f- >y^#^-r s i « 
±©« ; so* (ii) m&mztLtd&mmmz^ts i«± 

©Bo 

[0021] c©«$je©««K*ji>r. KPFiSttn-f- 
^-eabD. sofcofcji**»fiM"4. mrk. cne.©ig 

K^sns *^bj©^ u 9 h » , i -?©^tt=i "7* ■/ 
^ifWR.v i o©flM»stifcttffl«tt*w-ri»*dW 

TS. *ISBJ©C©!NF^©8^©JftS[^lW. ^SSSnfc 

^mfftft^wo, W^rfb^4 Lrtw^ox 

(a) ^Fffitt^: 
50 ( b ) »^tStt« ( a ) rfiifg 0, tt«^FS5eitt 
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(c 1) I*^£1£tt&99&4r3!M (b) *m-?x\m 
(c 2) «PR£tt*IHI« (c 1 ) &«r>Tti«U ^ffi 

m ; ( d ) Kscffliittt^wt-^^rae ( c 2 ) *a 

[0 02 2] JW©|#}E©to»fc:folr»T . #||BJi©"<U i> 
KD^WB (o) tt. Tffi*«£l/-C£*tr* : 
( i ) KPRittJWWtaHta-^ >^ ; (ii) fl* 

[002 3] C©«P«©»«{C*ll»r. «0RStt=J~ 7* 

»£t/c. m* tmz<D 1 •ocBtawtj-s. #«»© 
c©^©MH*B**aa0itt. «*»atifc«cia#tt*w 

(a) ^FtStt^; 

(b) wfx&m. (a) *a-.TMu BWc^fiseac 
'J?-, &cn jjLfcoaKwtc wa^iiffittiSBJW* e ft 

(c) K7ifittlft*S9tt**M (b) 

u ( i ) ^mmpimtk*®^ -f-i> vim 1 
^±.om^micwmmu^mnmmi ro* <n> * 

ma ; iku- ( d ) vrama ( c ) *m-?~cm.~?m® 
[0024] *ms<omm~cmmz*iz>M<omiz.om 

ffiUs m^i ^» k BP^«E*MJB (c) 

(Di «±©^sis 3 - 7=- * > ya&tf 1 &.±omm 

d^J^il«WSnfcfttB««*>6&SiB^« t «c <fc 0 » 

[0 02 5] sFfflm ( a ) IS. ^J&frKIWLTll^ 

J:5ft*ffi-cffli>6n**fl : {c*»v»r^aifi»»4Rl6"» 

5ft«fc^snrfe«fc^„ tt£©]ftfitcfebvc, tt^ 
tgtt$tt> ^ a WRtfa - >x £ - ^©ig£*Bja> hffiWL 

¥^1MX0. 3~1. 4mmr*f), USP 
<*B««^> ©SfrD»©St»«cl«"r**>'^7. 
UPS (*HSia*) N F 18]K^„ #^©^1 



(6) #B3 2 0 0 1 - 1 9 9 8 7 8 
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««:*»(, >r. te^RStt^i (a) s<Uv Y-omm&ic 

[0 02 6] «*MI ( b ) ( i ) Mfc^SfSft'O 
XA 3 jTvf-JHb^*. »* < ( I ) frH? 

Z>it^m. J; 9*?$ I, 7" ^/wk (ii) bK 

a^^7'nb-jb^?jH2^o-^ (HPMC) XI* t K 
a^ynbMUzji/P-;* (HPC) ©£ 5 ft^rSttft 

^itt^ittiffjv-, aiyf (iii) mm 
10 #ju?) <D&5tei)>xk<Dm^Kvm^w.mmft* 
*wmm-cm>& rws&i ©fljaw, #y 

{b^#KlS^ft^ i l» 5 *£**}&■*• . 4$g©ffi6EK:fe 
i^r. gc#$iB (b) h©lttt»ie*tl/ci 

0fi«%~5 0Sfi%©St?*l6M©^Uf h*(C#fi 
[0 02 7 ] ±»©J: < c ) «, Sl»fc 

sij^ k 1 ^(Dtpmrnzmmox^z 1 jw±©^sea 
20 a (wfe. uf»s*ifc»aflw«**tffe©) ^u<« j s- 
©w^***^t>-efcffl^****"r«. ^«©im«(c 
3 osM%©*-c#a-rSo 

[0 0 2 8 ] K^RStta-T-^ >^M», (i)HPM 
CX«H PCO<t^ ft^ffittft*«3S147MStt!j« K v 
Rjyf (ii) (W*«. jf**) St>»4 (W 

r.^b^^» ©J:5ft«±©ai^W(cl¥SnI«6 

30 [0029] 3 n/c^a#tt* saw, h p 

MC©<fc 5 ft5Rgttft**MHfck»fi»J«y 
(c, i?;U-te;H3-x (EC) %0<lXJ%i"))l>MT 
>=e^A©^S£#[Eudragit (SiSffilg) RSRO' 
R L 3 0 D ) ©cfc 9 ft*ffittft#S«tt#*?§tt* y V 
-Xt35^«UjS»©SCffl SflEfflPi" ^ ©fcM L ^ti*#© 

tt*»«"r*. c©/cn6©»K?5WErs5F»ttJj<y 
40 ij&s-ft-s^ njjgtt^y v-^^ur^tt^y v-© 
a»W?6na [— ^tcDj^tt^ y 

tt>l<"J-7-fi*^p3i±Si, «ttfiS»©J:»)ai>ttW 

«M»«; jsawKB^i/? niWb-c 1 osa%© 
[0030] is^Hii ( c ) *m-?xt!L&Tmmm 

(d) B. Bl^ffen U (i)^^i^ 
y hfts-^# (M^-ii. y ^ ^ y ;us?at>v * # 
50 y;HxX7-^MSn5^#) ©Jc^ftmciSf 
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tt-C#>-5*'y v-, (ii) WL#, i>x>tF>Ji^ 
©J: 5 fc aTfflifflXtt^K© nJMSd, SO' <1ii) W*. 
*;P*©«fc 5 & 1 jy±©H^Wtcit@oJ«B&^ffitt 

-r<> v*ffif8,~?z>m.tt-mm ( d > J*. •*< u » h ©« 

tliC^tbt 1 011%~ 1 511%©!?, *%B^© 
[0 03 1 ] «M©^U» Hi. fl£*©8*C»&C 

88W«. HWK^* h < fcg^©*^ (Pharmceuti cal P 
el 1 eti zati on Technol ogy) ( V — -fe ;U 7 s * "tt (Marce 
1 Dekker.Inc). Isaac Ghebre-Sell assi eH^. 19 8 

h'&.$t<b : 0.Wm^~'J- J >^(fluid bed coating)^ 

Kcfc^r*©j:e>&«£^r3c£-ef#e>ft&<, 

-f 3 #i/-;Wt£«J, HPMCX«HPC©J:^Wffi 
tt&*ttHtt**tt#y^-. RL>*#ii^©J:5ftl« 

T?*tStt«**5. ( i ) HPMCXWHPC 

©i 5 «t^ffitt^PK»tt*j8i*jj< y ~?~s 

±©JHfe»K«PS^Ift acWJUJW** 6 J&*3 ft S^RSttfc 
^NMIfta— f -f ^^iSCJf (ii) HPMC®J;5W 

y JUB&T •? A©*Ktti#© «fc 5 &:Rgttfc#tt2S 

y v~X»#»K5#©»tf^*IWfri"a 

©&c$f b fcHft>wi&©i©$w*£W"r sam* sftfo»w 

Et»fc*ftrt>*«*&«©^s^=J~?-.f >^ 

sSSti, XS'ftt^-ftW:. ^rStt3—^^>^ao*<i«53 
*ife«m«Ptt**-r*»©iB^»3&»6tt*i , ^©)iv x 
ttflfejc-enttw*©* w ^©s^Kio-c^-rs c 
tares z. mmc ^(cwtt-c*ssj<y v-xttft 

( ^ * * y JWKRCM Zt>V ;Hixf*tiE 
^ftSiSfr) . i'x.^W.Y Vx.*>l'<DJ:5ttBSWM> 
■R&Zfr f © J: 5 ft 1 «±©*^Wtcf^Bj«eft^?£tt 

[0 03 2] h*. gDiS^fcjaufcll 

ff^ij (tf'Rtf. Hi,i-fe'7 5 : ->*7"42;u©jf^c*5 
*». Xtt<SSBil^r*k*StirfcJ:iO ©<fc5&atW& 

!i<y V- : pj^ptt^y v-) ©^f^ftfctstwtwt&w 
t&^uv tz&mvs ( i > »i>«cafl*it*w 

t^U^ hSc>* (ii) ai>ttW«Ftt*Wr*^U» h 
©Si^&. (i) : (ii) ©«ttfc 1 0 : 9 0~9 



(7) 4$i§ 2 0 0 1 - 1 9 9 8 7 8 
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H ©fflKB. pH6. 8©7j< 
ffiKIWJfcr. 3 0^f*{C[BP^ rUKVtttBCDrug Relea 
se)J . ijfKSfcEft (Del ayed-Rel ease) (I)l73§tt$5lt (Enter 
ic coated Articles)) ^UrTSUSP WMMMft) 

©*yy777 24(cfct, m.'&mm <hc 1 > tf-c 

10 ©2B$ffl££«>5»-&«. 1 5 0#] v ^fifeS-©** 

5 o^sscffi-rs^u* h&jg-r. *©<t 5 

l^T. £Sttfj3ft£W^?}©»#5 0%£®;i£©t?& 
ft«\ hB#!!Milf KfcW. rai,»SJcH«$tt 

[ 0 0 3 3 ] ffi-jt, #369!«. ^SftfcttffiWtt* 

■fb^wft^*. enia#«c*u raoxtts&sscmw 

20 tt&W*&##&W©£#©^U» h*» teflf^fcWjW 

H# (Tratado de FarmaciaGalenica(Treatise on Phar 
maceutical Formulation) (c.Fauli i Trillo, Luzan 
S.S.A. de Ediciones> 1993) {ClBiE^ tlTl^So 

[0034] mmmt, m&vmmsmtcm^atiz 

30 g/kg/H-lOOmg/kg/HrS.f), M0f 

*a^-r 4«3ittRiy t *tt©*i!fei!»t+tc4sw sw^S^ 
^MJ«:usi3*-rsgfeii©^ac>'?&j«^*ji^L. -en 

«B § ft fc&^KMT **«W©ISW©}ft»^WK:WJtt 
ftfi©fi:^=&*t?o 

[0035] MT®mm\z. xmizmw-rz. m 
40 . wtcifeifctt (Wispttwic) KMnusp 

[0 03 6] 

CSOfiW] <W1>«WR* (Jtt^*>*) 6 4 2. 8 6 
-;b]8 0, 4 0g, HPMC6 4. 3 3gRWW 

20. 12 g^^s-sr, mmjm<ommwL*m®& 

So 

[0037] 1. 0~1. 2 mm©^rSl4ft^?f5^l— © 
50 ->a«5 6 3. 0 3g4S#IgfK«AU ^ft* 
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hsjb-c. %icmmhicw®m*wgL=Ht-$z>. mi* 

[0 0 3 8]ffi«7j<4 0 2. 8 6sr#fc"C» HPMC6 
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Title of the Invention 

SOLID ORAL PHARMACEUTICAL FORMULATION OF MODIFIED 
RELEASE THAT CONTAINS AN ACID LABILE B ENZIM ID AZOL E 
COMPOUND 
Detailed description of the Invention 
5 FIELD OF THE INVENTION 

The invention relates to new pharmaceutical formulations that contain an acid 
labile benzimidazole compound, suitable for oral administration, constituted of a 
number of pellets that comprise the active ingredient, one or more intermediate layers 
that comprise, at least, a system of modified release, and an external enteric coating. 
10 The invention also refers to the procedure for the production of said pellets and 
pharmaceutical formulations and to the use thereof in Medicine. 



BACKGROUND OF THE INVENTION 

The compound, 5-methoxy-2[[(4-methoxy-3 ,5-dimethyl-2- 

15 pyridyl)methyl]suiphinyl]-lH-benzimtdazole, is a benzimidazole compound suitable for 
inhibiting the gastric secretion in mammals. In particular, it is suitable for the 
prevention and treatment of disorders related with the secretion of gastric acid, for 
example, gastric ulcer, duodenal ulcer, reflux esophagitis, Zoliiger-Ellison syndrome, 
etc. Other benzimidazole compounds with anti-ulcer activity are pantoprazole, 

20 lansoprazole and rabeprazole. 

Omeprazole, just as is the case with other benzimidazole compounds that have 
therapeutic interest, is an acid labile compound. This causes numerous problems when 
it comes to developing a pharmaceutical formulation for oral administration due to that 
fact that when said compound comes into contact with the stomach content, which is a 

25 strongly acidic environment, rupture occurs. This lability may be responsible for the 
variability of the intra- and inter-individual therapeutic response of omeprazole. 

To avoid contact between acid labile compounds and gastric juice after oral 
administration of said compounds, solid pharmaceutical formulations have been 
developed that comprise a nucleus that contains the acid labile compound and an 

30 external layer that constitutes a gastro-resistant coating that may be separated by one or 
more intermediate layers. In some cases, conventional enteric coatings of acidic nature 
cannot be used because the active compound would decompose on contact, either direct 
or indirect, with this coating. This would be evidenced by a colour change and by a 
reduction in the amount of active compound after a time. 

35 There are several ways of solving the problem related to the stability of the 
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active compound. One of those consists in creating an alkaline environment around the 
acid labile benzimidazole compound, which is achieved using alkaline salts of the 
benzimidazole compound and/or incorporating a compound of alkaline reaction in the 
pharmaceutical gastro-resistant preparation [see, for example, European patent 
5 application EP 0 244 380 and the North American patent US 4.786.505]. Another way 
of solving the problem of stability of the active compound is based on the creation of a 
physical barrier that manages a complete separation between the active compound and 
the enteric layer, thus avoiding any degradation of the active compound, and comprises 
the use of acceptable pharmaceutical excipients except those that give an alkaline 

10 reaction [see, for example, European patent EP 0 773 025]. 

The European patent application EP 0 244 380 describes pharmaceutical 
formulations suitable for oral administration of acid labile substances that comprise (a) 
a nucleus that contains the active substance along with a compound of alkaline reaction, 
(b) one or several inert intermediate layers that contain the excipients for the tablets that 

15 are soluble in water and which disintegrate quickly in water, a polymer forming a film 
soluble in water optionally along with compounds of alkaline reaction that act as 
regulators of pH between the nucleus and the external layer, and (c) an external layer 
consisting of an enteric coating. 

The North American patent US 4.786.505 describes pharmaceutical 

20 formulations suitable for oral administration of omeprazole that comprise (a) a nucleus 
that comprises omeprazole and a compound of alkaline reaction, an alkaline salt of 
omeprazole and a compound of alkaline reaction, or only an alkaline salt of omeprazole, 
(b) one or several inert intermediate layers soluble in water or that disintegrate quickly 
in water, and (c) an external layer consisting of an enteric coating. 

25 The North American patent US 5.626.875 describes pharmaceutical 

formulations suitable for the oral administration of acid labile benzimidazole 
compounds that comprise (a) a nucleus formed of inert granules, the active compound, 
an inert polymer soluble in water and excipients that do not exhibit alkaline reactions, 
(b) an inert coating coating the aforementioned nucleus, formed from a polymer soluble 

30 in water and non-alkaline excipients, and (c) an external layer consisting of an enteric 
coating. 

Other pharmaceutical formulations of benzimidazole compounds are described 
in the PCT patent applications: 

- WO 96/01623, which describes a form of dosing comprised of multiple units that 
35 contain omeprazole or an alkaline salt thereof, and that is composed of units 
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deployed in the form of layers, individually covered with an enteric coating, that 
contain the active compound. This units deployed in the form of enterically covered 
layers are mixed with excipients for tablets that are then compressed together; and 
WO 96/01624, that describes a form dosing comprised of multiple units similar to 
5 that described in the application PCT WO 96/01623 that contains, by way of the 
active ingredient, an inhibitor of HTC'-ATPase [proton pump], labile in acid 
medium, for example, omeprazole, lansoprazole or pantoprazole. 

One problem associated with some pharmaceutical formulations for oral 

[0 administration of acid labile benzimidazole compounds, is related to the plasmatic half 
life of the active ingredient. In general, the plasma concentration of omeprazole 
administered by means of hard gelatine capsules that contain omeprazole pellets with 
enteric coating, shows a maximum 2 hours after administration, with a gradual tailing 
off at later times. This leads to large fluctuations in the concentration of the active 

15 ingredient in blood and tissues that in turn leads to the need to carry out frequent 
administrations of the medicament to maintain a suitable effective concentration. 

As is known, in order that a certain active ingredient can act in an effective 
manner it is necessary to reach a concentration in blood lying within the range known as 
the "effective concentration". The concentration in blood of the active ingredient at 

20 levels greater that the effective concentration tends to increase the incidence of 
secondary effects, while concentrations below the effective concentration level would 
give rise to a weak or null pharmacological response. With a view to obtaining a level 
in blood of the active ingredient lying within the effective concentration range different 
solid pharmaceutical formulations have been developed with modified release that 

25 allow the release and adsorption of the active ingredient to be adjusted with respect to 
biotransformation thereof and elimination thereof from the organism, thus allowing the 
secondary effects to be reduced and prolonging the action of the active ingredient. 

Despite the numerous advantages that solid pharmaceutical formulations of 
modified release enjoy not many such pharmaceutical formulations have been described 

30 for the administration of omeprazole or other acid labile benzimidazole compounds. 

The patent application PCT WO 98/52547 describes a pharmaceutical 
formulation of an active ingredient, for example an inhibitor of the proton pump such as 
omeprazole, suitable for oral administration thereof, that comprises a composition for 
the controlled reiease of an active ingredient in the gastric environment during a 

35 prolonged period of time consisting of microspheres that comprise an active ingredient 
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in the interior nucleus of the microsphere, a layer controlling the rate of release of the 
active ingredient consisting of a polymer insoluble in water, and an external layer of a 
bioadhesive agent in the form of a cationic polymer. In general, these formulations act 
by releasing the active ingredient in the gastric environment during a prolonged period 
5 of time and adhesion thereof to the mucus membranes is achieved. 

It would therefore be worthwhile to develop new solid oral pharmaceutical 
formulations of modified release that increase the arsenal of media that allow effective 
administration of acid labile benzimidazole compounds. However, due to the 
characteristics of this type of active ingredients, compounds of an acid nature cannot be 
10 used as they might lead to the decomposition of the active ingredient. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention provides a solid pharmaceutical formulation of modified release 
that contains an acid labile benzimidazole compound as an active ingredient, suitable 
15 for oral administration, hereinafter the pharmaceutical formulation of the invention, that 
comprises a number of pellets that contain the active ingredient, one or more 
intermediate layers that comprise, at least, a system of sustained release, and an external 
enteric coating. 

In the sense used in this description, the term "acid labile benzimidazole 
20 compound" includes the benzimidazole compounds of therapeutic interest whose half 
life (i) is less than 10 minutes in an aqueous solution that has a pH less than 4, and/or 
(ii) lies between 10 minutes and 65 hours in an aqueous solution that has a pH of 7, for 
example, omeprazole, lansoprazole, pantoprazole, rabeprazole, as well as the 
compounds to which reference was made in the patent application PCT WO 97/125S1. 
25 In a particular embodiment, said acid labile benzimidazole compound is a 2[(2- 

pyridyl)methyisulpninyl]benzimidazole compound of formula (I) 




30 
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where 

R l is hydrogen, methoxy or difluoromethoxy, 
R 2 is methyl or methoxy, 

R 3 is methoxy, 2,2,2-trifluoroethoxy or 3-rnethoxypropoxy, and 
R 4 is hydrogen or methyl. 

The active pellets, of modified release and gastro-resistant, that contain an acid 
labile benzimidazole compound as active ingredient, provided by this invention, 
hereinafter the pellets of the invention, comprise: 

(a) an inert nucleus; 



(b) an active layer, deposited over said inert nucleus (a), formed by an 
acid labile benzimidazole compound, an inert polymer, non-alkaline, soluble 

15 in water, and one or more pharmaceutical^ acceptable inert excipients; 

(c) one or more intermediate layers that comprise 

(i) a non-alkaline inert coating, formed of an inert polymer, 
20 non-alkaline, soluble in water and one or more pharmaceutically inert 

excipients; and 

(ii) a system of modified release that comprises an inert 
polymer, non-alkaline, soluble in water and an inert polymer, non- 
alkaline, insoluble in water; 



said intermediate layer or layers being deployed over said active layer (b) that 
covers the inert nucleus; and 

(d) an external layer deployed over said intermediate layer or layers (c) 

30 that consists of an enteric coating. 

In a particular embodiment, the intermediate layer or layers (c) of the pellets of 
the invention, contain, separately: 



35 



one or more layers that constitute said non-alkaline inert coating; 
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(ii) one or more layers that contain said system of modified release. 

5 In this particular embodiment said inert coating layers and modified release 

layers are separated from each other and constitute independent layers. Similarly, the 
number of layers of inert coating and the number of layers of modified release is 
variable, as is the order in which these layers appear. They may appear in alternating 
fashion, In a simple realisation, the pellets of the invention included within this 
10 particular embodiment comprise a single inert coating layer and a single layer of 
modified release. A representative example of this particular embodiment of the 
invention is constituted of some gastro-resistant pellets of modified release, that contain 
an acid labile benzimidazole compound as active compound, that comprises: 



15 (a) an inert nucleus 

(b) an active layer, deposited over said inert nucleus (a), formed by an. 

acid labile benzimidazole compound, an inert polymer, non-alkatki, soluble 
in water, and one or more pharmaceutically acceptable inert excipients. 

20 

(cl) an intermediate layer that constitutes a non-alkaline inert coating deployed 
over said active layer (b) that covers the inert nucleus, formed from an inert 
polymer, non-alkaline, soluble in water and one or more pharmaceutically 
acceptable inert excipients; 

25 

<c2) an intermediate layer of modified release, deposited over said inert 
intermediate layer (cl) that comprises an inert polymer, non-alkaline, soluble in 
water and an inert polymer, non-alkaline, insoluble in water; and 

30 (d) an external layer deployed over said intermediate layer of modified release 

(c2) that consists of an enteric coating. 

In another particular embodiment, the intermediate layer or layers (c) of the 
pellets of the invention, contain, mixed among themselves: 
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(i) said non-alkaline inert coating; and 

(ii) said system of modified release. 

In this particular embodiment said layers of inert coating and modified release 
are mixed among themselves and constitute a single layer of variable thickness. A 
representative example of this particular embodiment of the invention is constituted of 
some gastro-resistant pellets of modified release, that contain an acid labile 
benzimidazofe compound as active compound, that comprises: 

(a) an inert nucleus; 



(b) an active layer, deposited over said inert nucleus (a), formed by an 
acid labile benzimidazole compound, an inert polymer, non-alkalki, soluble 

i 5 i n water, and one or more pharmaceutical^ acceptable inert excipients. 

(c) An intermediate layer that comprises (i) an inert non-alkaline coating, 
soluble in water and one or more inert pharmaceuticaliy acceptable 
excipients, and (ii) a system of modified release that comprises an inert non- 
20 alkaline polymer, soluble in water and an inert non-alkaiine polymer, 

insoluble in water, this intermediate layer being deployed over said active 
layer (b) that covers the inert nucleus; and 

(d) an external layer deployed over said intermediate layer (c) that 
25 consists of an enteric coating. 

Another particular embodiment contemplated within the scope of the present 
invention comprises a "mixed" pellet, that is to say, a pellet of the invention in which 
said intermediate layer or layers (c) comprise a mixture formed by (I) one or more 
30 layers of inert coating and one or more layers of modified release, and (2) a mixture 
consisting of said inert coating and said system of modified release. 

The inert nucleus (a) is a pharmaceuticaliy inert substance in relation to the 
active ingredient, that is to say, it does not react with the active ingredient in the 
conditions used in such a way that there is decomposition thereof, and it may be 
3d composed of a sugar, for example, saccharose, starch and mixtures thereof. In a 
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particular embodiment, said inert nuclei are composed of a mixture of saccharose and 
corn starch, have an average size lying between 0.3 and 1.4 mm and comply with the 
requirements of the USP (United States Pharmacopea) [Monograph of Sugar Spheres, 
USP NF 18]. In a particular embodiment, the inert nuclei (a) are present in the pellet of 
the invention in an amount lying between 20% and 70% by weight with respect to the 
total pellet weight. 

The active layer (b) comprises (i) an acid labile benzimidazole compound, 
preferably a compound of formula (I), more preferably omeprazole, (it) an inert 
polymer, soluble in water and non-alkaline, such as hydroxypropyimethylcellulose 
(HPMC) or hydroxypropylcetlulose (HPC) and (iii) one or more pharmaceutical ly 
acceptable excipients, such as a diluter, for example, talc. In the sense used in this 
specification the term "inert", applied to a polymer or an excipient, refers to the fact that 
said compounds do not react in the conditions used. In a particular embodiment, the 
active layer (b) is present in the pellet of the invention in an amount lying between 10% 
15 and 50% by weight with respect to the total pellet weight. 

As has been mentioned earlier, the intermediate layer or layers (c) comprise one 
or more layers of inert coating and one or more layers of modified release (that is to say, 
those that contain the modified system of liberation), separated from each other forming 
one or more intermediate layers or else mixed among themselves forming a single 
intermediate layer or else a mixed system combining both realisations. In a particular 
embodiment, the intermediate layer or layers (c) is/are present in an amount lying 
between 5% and 30% by weight with respect to the total pellet weight. 

The layer or layers of inert coating comprise (i) an inert polymer, non-alkaline, 
soluble in water, such as HPMC or HPC and (ii) one or more inert phaimaceutically 
acceptable excipients, such as a diluter, for example, talc, and a pigment, for example, 
titanium dioxide. 

The layer or layers of modified release comprise(s) a system of modified release 
that comprises an inert polymer, non-alkaline, insoluble in water, for example 
ethylcellulose (EC) or a copolymer of ammonium methacrylate [Eudragit® RS and 
RL30D] or any other excipient suitable to modify active ingredient release, along with 
an inert polymer, non-alkaline, soluble in water such as HPMC. This/these layer(s) 
provide the retarding character and the modified release of the active compound. The 
ratio insoluble polymensolubie polymer present in this/these iayer(s) can vary between 
very wide limits. Varying the amount of insoluble polymer with respect to the soluble 
35 polymer gives a greater or lesser retarding effect [in general, increasing the amount of 
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insoluble polymer with respect to the amount of soluble polymer leads to a slower 
release of the active ingredient). In a particular embodiment, the system of modified 
release is present in the pellet of the invention, typically, in an amount of 10% with 
respect to the weight of the pellet. 
5 The external layer (d) deployed over said intermediate layer or layers (c) 

constitutes the enteric coating and is composed of (i) a gastro-resistant polymer, such as 
a methacryiate copolymer, for example a copolymer formed by methacrylic acid and 
esters of methacrylic acid, (ii) a plasticizer, for example, triethyl citrate or similar 
plasticizers, and (iii) one or more pharmaceutical^ acceptable inert excipients, for 

10 example, talc. In a particular embodiment, the external layer (d) that constitutes the 
enteric coating is present in the pellet of the invention in an amount lying between 10% 
and 15% by weight with respect to the total peiiet weight. 

The pellets of the invention can be obtained by conventional techniques. A 
review of the different methods for obtaining pellets for pharmaceutical purposes can be 

15 found in the book Pharmaceutical Pelletization Technology, edited by Isaac Ghebre- 
Sellassie, Marcel Dekker, Inc., 1989. In a particular embodiment, the pellets of the 
invention are obtained applying the different layers by means of conventional fluid bed 
coating techniques using aqueous solutions or suspensions of the components of such 
layers. Briefly, in a fluid bed apparatus the inert nuclei are covered with first a layer 

20 that contains the acid labile benzimidazole compound, an inert polymer, non-alkaline, 
soluble in water, such as HPMC or HPC, and one or more inert pharmaceutical ly 
acceptable excipients, for example, talc. Then, said active layer is covered with one or 
more intermediate layers that contain (i) an inert non-alkaline coating, formed by an 
inert non-alkaline polymer, soluble in water, such as HPMC or HPC, and one or more 

25 pharmaceutical^ acceptable excipients, for example, talc and a pigment, such as 
titanium dioxide; and (ii) a system of modified release that comprises an inert, non- 
alkaline polymer, soluble in water, such as HPMC, and an inert, non-alkaline polymer, 
insoluble in water, for example, EC or a copolymer of ammonium methacryiate or any 
other excipient suitable to modify active ingredient release. This intermediate layer can 

30 be formed of a variable number of layers of inert coating and of a variable number of 
layers of modified release separated, or else it can be formed by a single layer 
consisting of a mixture of the layers of inert coating and of modified release, or else by 
a mixture of both types. Finally, the layer of enteric coating is applied which consists of 
a polymer or copolymer resistant to gastric juice, such as that constituted by methacrylic 

35 acid and esthers of methacrylic acid, a plasticizer, for example, triethyl citrate, and one 
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or more inert pharmaceuticaliy acceptable excipients, for example, talc. 

The pellets of the invention can be administered in an appropriate 
pharmaceutical formulation, such as a solid pharmaceutical formulation, suitable for 
oral administration, for example, in the form of hard gelatine capsules or they may be 
5 formulated as tablets. The pharmaceutical formulation may contain pellets with 
different profiles of modified release, that is to say, with systems of modified release 
that have a differently weighted ratio (insoluble polymer: soluble polymer), for example, 
they may contain a mixture of (i) pellets with a fast release profile and (ii) pellets with a 
slow release profile, in a ratio (i):(ii>, by weight, lying between 10:90 and 90:10. The 

10 pellets with a slow release profile comprise a ratio of insoluble polymer: soluble 
polymer in the system of modified release greater than in the case for pellets with a fast 
release profile. In the sense used in this description, the term "pellets with a slow 
release profile" refers to pellets that release in aqueous medium, pH 6.8, after 30 
minutes [that is to say, 150 minutes if the 2 hours in acid medium (HC1) are counted 

15 according to Monograph 724 of the USP for "Drug Release", in particular, for Delayed- 
Release (Enteric coated Articles)] a maximum of 50% of the active ingredient, If the 
amount of active ingredient released in such conditions is greater than 50% then said 
pellets are considered, for the purposes of this specification, as "pellets with a fast 
release profile". Example 8 shows some illustrative data of pellets with slow release 

20 profiles and fast release profiles according to the present invention. 

Therefore, the invention provides a solid pharmaceutical formulation of 
modified release that contains an acid labile benzimidazole compound as active 
ingredient, suitable for oral administration, that comprises a number of the pellets of the 
invention, with the same or different release profiles, in a therapeutically effective 

25 amount. 

The pharmaceutical formulation of the invention can be obtained by 
conventional methods depending on the exact administration form. A review of the 
different methods for obtaining pharmaceutical formulations is mentioned in the 
Tratado da Farmacia Galenica (Treatise on Pharmaceutical Formulation), C. Fauli i 

30 Trillo, Luzan S, S.A. de Ediciones (1993). 

The active ingredients can be administered in the same dose and according to the 
same protocols as those employed for the existing commercial pharmaceutical 
formulations. In general, the dose of said active ingredient lies between approximately 
i mg/kg/day and 100 mg/kg'day, adjusted to the individual needs of the patients and 

35 according to the criterion of the specialist. 
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The pharmaceutical formulation of the invention is resistant to being dissolved 
in acid medium, is stable when passing through the gastric juice and allows the 
controlled release of the active ingredient In an alkaline or neutral aqueous medium, 
corresponding to the conditions found in the part near to the small intestine. 
5 The invention also provides a method for the prevention and treatment of 

disorders related to the abnormal secretion of gastric acid that comprises the 
administration to the affected patient of a therapeutically effective amount of the 
pharmaceutical formulation of the invention. 

The following examples serve to illustrate the invention. The tests of release of 
10 the active ingredient were carried out following the protocol described in Monograph 
724 of the USP for "Drug Release", In particular for Delayed-release (Enteric coated 
Articles) 

EXAMPLE 1 

15 A suspension of the active ingredient is prepared by dispersing 80.40 g of active 

ingredient [omeprazole or lansoprazole], 64.33 g of HPMC and 20.12 g of talc, in 
642.86 g of purified water (deionised). 

563.03 g of inert, spherical, uniform saccharose nuclei of between 1.0 and 1.2 
mm are introduced into a fluid bed apparatus, over which the previously prepared 

20 suspension is pulverised. After pulverising, and before applying the second layer, the 
spheres obtained (the inert nuclei covered with the active layer) are dried. 

60.54 g of HMPC, 8.04 g of talc and 8.03 g of titanium dioxide are dispersed in 
402.86 g of purified water, and the resulting aqueous suspension pulverised over the 
previously prepared spheres. After pulverising, and before applying the following layer, 

25 the spheres thus obtained are dried. 

36.20 g of HPMC and 44.25 g of an aqueous dispersion of ethylcellulose (EC) 
(ratio of HPMC:EC 45:55) are dispersed in 631.43 g of purified water and the resulting 
aqueous suspension pulverised over the previously obtained spheres. After pulverising, 
and before applying the following layer, the spheres thus obtained are dried. 

30 88.50 g of copolymer of methacryllic acid of USP/Ph.Eur quality (aqueous 

dispersion type C), 13.28 g of triethyl citrate and 13.28 g of talc are dispersed in 285.71 
g of purified water, and the resulting aqueous suspension pulverised over the previously 
obtained spheres. After pulverising and applying this layer of enteric coating the 
resulting spheres (pellets) are dried. The pellets obtained have a slow release profile. 



35 
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EXAMPLE 2 

The procedure described in Example 1 was repeated with the exception that the 
suspension that contained the components of the intermediate layer of modified release 
contained 24.14 g of HPMC and 56,31 g of an aqueous dispersion of EC (ratio of 
5 HPMC:EC 30:70). The pellets obtained have a very slow release profile. 



EXAMPLE 3 

A suspension of active ingredient was prepared dispersing SI. 79 g of active 

10 ingredient [omeprazole or lansoprazole], 62.91 g of HPMC and 19.66 g of talc, in 
629. 10 g of purified water (deionised). 

547.34 g of inert, spherical, uniform saccharose nuclei of between 1.0 and 1.2 
mm are introduced into a fluid bed apparatus, over which the previously prepared 
suspension is pulverised. After pulverising, and before applying the second layer, the 

15 spheres obtained (the inert nuclei covered with the active layer) are dried. 

58.98 g of HMPC, 7.86 g of talc and 7.86 g of titanium dioxide are dispersed in 
393.20 g of purified water, and the resulting aqueous suspension pulverised over the 
previously prepared spheres. After pulverising, and before applying the following layer, 
the spheres thus obtained are dried. 

20 39-32 g of HPMC and 39.32 g of an aqueous dispersion of ethylcellulose (EC) 

(ratio of HPMC:EC 50:50) are dispersed in 786.40 g of purified water and the resulting 
aqueous suspension pulverised over the previously obtained spheres. After pulverising, 
and before applying the following layer, the spheres thus obtained are dried. 

103.81 g of copolymer of methacryllic acid of USP/Ph.Eur quality (aqueous 

25 dispersion type C) [Eudragit® L30P], 15.57 g of triethyl citrate [Eudraflex®] and 15.59 
g of talc are dispersed in 332,20 g of purified water, and the resulting aqueous 
suspension pulverised over the previously obtained spheres. After pulverising and 
applying this layer of enteric coating the resulting spheres (pellets) are dried. 

30 EXAMPLE 4 

The procedure described in Example 3 was repeated with the exception that the 
suspension that contained the components of the intermediate layer of modified release 
contained 31.46 g of HPMC and 47.18 g of an aqueous dispersion of EC (ratio of 
HPMC:EC 40:60). The pellets obtained have a slow release profile. 

35 
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EXAMPLE 5 

The procedure described in Example 3 was repeated with the exception that the 
suspension that contained the components of the intermediate layer of modified release 
contained 23.59 g of HPMC and 55.05 g of an aqueous dispersion of EC (ratio of 
5 HPMC.EC 30:70). The pellets obtained have a very slow release profile. 



EXAMPLE 6 

A suspension of the active ingredient is prepared by dispersing 402 g of active 

10 ingredient [omeprazole or lansoprazole], 321 .65 g of HPMC and 100.6 g of talc, in 
3,214.3 g of purified water (deionised). 

2,815.15 g of inert, spherical, uniform saccharose nuclei of between 1.0 and 1.2 
mm are 'introduced into a fluid bed apparatus, over which the previously prepared 
suspension is pulverised. After pulverising, and before applying the second layer, the 

13 spheres obtained (the inert nuclei covered with the active layer) are dried. 

302.7 g of HMPC, 40.2 g of talc and 40.1 5 g of titanium dioxide are dispersed in 
2,014.3 g of purified water, and the resulting aqueous suspension pulverised over the 
previous^ prepared spheres. After pulverising, and before applying the following layer, 
the spheres thus obtained are dried. 

20 162.91 g of HPMC and 957.36 g of an aqueous dispersion of ethylcellulose (EC) 

(ratio of HPMCEC 15:85) are dispersed in 3,157.15 g of purified water and the 
resulting aqueous suspension pulverised over the previously obtained spheres. After 
pulverising, and before applying the following layer, the spheres thus obtained are dried. 
1,475 g of copolymer of methacryllio acid of USP/Ph.Eur quality (aqueous 

25 dispersion type C) [Eudragit® L30D], 66.4 g of triethyl citrate [Eudraflex®] and 66.4 g 
of talc are dispersed in 1,428.55 g of purified water, and the resulting aqueous 
suspension pulverised over the previously obtained spheres. After pulverising and 
applying this layer of enteric coating the resulting spheres (pellets) are dried. The 
pellets obtained have the nucleus and 4 layers (active, inert coating, modified release 

30 and enteric) and a very slow release profile. 

EXAMPLE 7 

A suspension of the active ingredient is prepared by dispersing 402 g of active 
ingredient [omeprazole or lansoprazole], 321.65 g of HPMC and 100.6 g of talc, in 
35 3,214.3 g of purified water (deionised). 
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2,815.15 g of inert, spherical, uniform saccharose nuclei of between 1.0 and 1.2 
mm were introduced into a fluid bed apparatus, over which the previously prepared 
suspension was pulverised. After pulverising, and before applying the second layer, the 
spheres obtained (the inert nuclei covered with the active layer) are dried. 
5 465.61 g of HMPC, 40.2 g of talc and 40. 15 g of titanium dioxide and 957.36 g 

of an aqueous dispersion of EC (ratio of HPMC:EC 33:67] are dispersed in 5,171.45 g 
of purified water, and the resulting aqueous suspension pulverised over the previously 
prepared spheres. After pulverising, and before applying the following layer, the 
spheres thus obtained are dried. 

10 1,475 g of copolymer of methacryllic acid of USP/Ph.Eur quality (aqueous 

dispersion type C) [Eudragit® L30D], 66.4 g of triethyl citrate [Eudraflex®] and 66,4 g 
of talc are dispersed in 1,428.55 g of purified water, and the resulting aqueous 
suspension pulverised over the previously obtained spheres. After pulverising and 
applying this layer of enteric coaling the resulting spheres (pellets) are dried. The 

15 pellets obtained have the nucleus and 3 layers [active, intermediate (formed by the inert 
coating and the modified release system) and enteric] and a very slow release profile, 

EXAMPLE 8 

Release of the active ingredient 
20 Following the methodology described in the preceding Examples different 

batches of pellets of omeprazole have been prepared with different systems of modified 
release changing only the relative quantities of HPMC and EC with the aim of 
modifying the ratio HPMC:EC. 

The protocol used in the release assay of the active ingredient is described in 
25 Monograph 724 of the USP for "Drug Release", in particular for Delayed-Release 
(Enteric coated Articles). The percentage of omeprazole released at different times in 
aqueous medium was determined (pH 6.8) after having previously kept the different 
pellets for 2 hours in HCl medium. 

The results obtained are shown in Table 1. 

30 
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Table 1 

Percentage of release of Omeprazole from pellets with differing release profiles 



Time (minutes) 


Peilets with quick release 
profile 
fHPMC:ECl = 45:55 


Pellets with slow release 
profile 
[HPMOECl -30:70 


0 


0 


0 


120 


0.4 


0.8 


125 


2.6 


2 


130 


34.6 


2.8 


135 


70.8 


5.3 


140 


90.5 | 


11.1 


150 


92.2 


25.9 


165 


98.3 


47.2 


185 


100 


58.2 


210 


100 


73 


240 


100 


80.8 



5 



This assay demonstrated how increasing the amount of EC with respect to the amount 
of HPMC present in the modified release system led to pellets with slower release 
profiles of the active ingredient. 
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CLAIMS 

1. A pellet comprising an acid labile benzimidazole compound, wherein the pellet 
comprises: 

(a) an inert nucleus; 

(b) a layer disposed over said inert nucleus (a), comprising an acid labile 
benzimidazole compound, an inert, non-alkaline polymer soluble in water 
and one or more pharmaceutical^ acceptable inert excipients; 



(c) one or more intermediate layers that comprise: 

(i) an inert, non-alkaline coating, formed of an inert, non-alkaline polymer 
soluble in water and one or more pharmaceutically acceptable inert 
excipients; and 

(ii) a system of modified release that comprises an inert, non-alkaline 
polymer soluble in water and an inert, non-alkaline polymer insoluble in 
water; 

said intermediate Iayer(s) (c) disposed over said layer (b) that covers the inert 
nucleus; and 

(d) an external layer comprising an enteric coating disposed over said 
25 intermediate layer(s) (c). 

2. A pellet according to claim 1, in which said intermediate layers (c) comprise one or 
more layers of an inert, non-alkaline coating and one or more layers of a system of 
modified release that comprises an inert, non-alkaline polymer soluble in water and an 

30 inert, non-alkaline polymer insoluble in water. 

3. A pellet according to claim 1 wherein, the inert, non-alkaline coating, formed of an 
inert, non-alkaline polymer soluble in water and one or more pharmaceutically 
acceptable inert excipients, and the system of modified release that comprises an inert, 

35 non-alkaline polymer soluble in water and an inert, non-alkaline polymer insoluble in 
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water, are mixed in a single layer. 

4. A pellet according to claim 1, in which said intermediate layers (c) comprise a 
mixture of one or more layers of inert, non-alkaline coating, and one or more layers of 
said system of modified release that comprises an inert, non-alkaline polymer soluble in 
water and an inert, non-alkaline polymer insoluble in water, and one or more layers of a 
mixture of inert, non-alkaline coating, and said system of modified release that 
comprises an inert, non-alkaline polymer soluble in water and an inert, non-alkaline 
polymer insoluble in water. 



5. A pellet according to claim 1 wherein the inert, non-alkaline coating, formed of an 
inert, non-alkaline polymer soluble in water and one or more pharmaceutical^ 
acceptable inert excipients is disposed over the layer (b); the layer comprising the 
system of modified release that comprises an inert, non-alkaline polymer soluble in 
15 water and an inert, non-alkaline polymer insoluble in water is disposed over the layer of 
the inert, non-alkaline coating; and the layer (d) is disposed over the layer formed by the 
system of modified release comprising an inert, non-alkaline polymer soluble in water 
and an inert, non- alkaline polymer insoluble in water. 

20 6. A pellet according to claim 1 wherein said acid labile benzimidazole compound is a 
compound of formula (I) 




CD 



25 wherein 

R l is hydrogen, methoxy or difluoromethoxy, 
R 2 is methyl or methoxy, 

R 3 is methoxy, 2,2,2-trtfluoroethoxy or 3-methoxypropoxy, and 
R 4 is hydrogen or methyl. 
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7. A pellet according to claim 1 wherein said acid labile benzimidazole compound is 
selected from the group consisting of omeprazole, lansoprazole and pantoprazole. 

S. A pellet according to claim 1 wherein, said inert, non-alkaline polymer soluble in 
5 water, present in the layer (b) is selected from hydroxypropylmethylcellulose (HPMC) 
and hydroxypropylcellulose (HPC). 

9. A pellet according to claim 1 wherein, said inert, non-alkaline polymer soluble in 
water of the inert, non-alkaiine coating, present in the intermediate layer(s) (c) is 

10 hydroxypropylmethylcellulose (HMPC). 

10. A pellet according to claim 1 wherein, said inert, non-alkaline polymer soluble in 
water of the system of modified release, present in the intermediate layers) (c) is 
hydroxypropylmethylcellulose (HMPC). 

15 

11. A pellet according to claim 1 wherein, said inert, non-alkaline polymer insoluble in 
water of the system of modified release, present in the intermediate layers) (c) is 
ethylcellulose or a copolymer of ammonium methacrylate. 

20 12. A pellet according to claim 1 wherein, said external layer (d) comprises a gastro- 
resistant polymer, a plasticizer and one or more pharmaceuticaily acceptable inert 
excipients. 

13. A method for obtaining a gastro-resistant pellet of modified release that contains as 
25 an active ingredient an acid labile benzimidazole compound, that comprises: 

(i) applying an aqueous suspension of an acid labile benzimidazole compound, an inert, 
non-alkaiine polymer soluble in water, and one or more pharmaceuticaily acceptable 
inert excipients to cover an inert nucleus; 

30 

(ii) applying one or more intermediate layers, separated or mixed among themselves 
that contain (i) an inert, non-alkaline coating, formed of an inert, non-alkaline polymer 
soluble in water and one or more pharmaceuticaily acceptable inert excipients; and (ii) a 
system of modified release that comprises an inert, non-alkaline polymer soluble in 

35 water and an inert, non-alkaline polymer insoluble in water, separated or mixed; and 
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(in) covering said intermediate layer or layers with an aqueous suspension that 
comprises a gastro-resistant polymer, a piasticizer and one or more pharmaceutically 
acceptable inert excipients to create an external layer of enteric coating. 

14. A method according to claim 13 wherein said acid labile benzimidazole compound 
is a compound of formula (1) 




(I) 

10 

wherein 

R l is hydrogen, rnethoxy or difluoromethoxy, 
R 2 is methyl or rnethoxy, 

R 3 is rnethoxy, 2,2,2-tnfluoroethoxy or 3-rnethoxypropoxy, and 
15 R 4 is hydrogen or methyl. 

15. A method according to claim 13 wherein said acid labile benzimidazole compound 
is selected from the group consisting of omeprazole, lansoprazole and pantoprazole. 

20 16. A method according to claim 13 wherein, said inert, non-alkaline polymer soluble in 
water, present in the suspension applied in step (i) is selected from 
hydroxypropylrnethylcellulose (HPMC) and hydroxypropyl cellulose (HPC). 

17. A method according to claim 13 wherein, said inert, non-alkaline polymer soluble in 
25 water, comprised in the inert, non-alkaline coating, present in the suspension applied in 
step (ii) is hydroxypropylrnethylcellulose (HMPC). 

IS. A method according to claim 13 wherein, said inert, non-alkaline polymer soluble in 
water, comprised in the system of modified release, present in the suspension applied in 
30 step (it) is hydroxypropylrnethylcellulose (HMPC). 
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19. A method according to claim 13 wherein, said inert, non-alkaline polymer insoluble 
in water, comprised in the system of modified release, present in the suspension applied 
in step (ii) is ethyicellulose or a copolymer of ammonium methacryiate. 

20. A composition of modified release that comprises one or more pellets of claim 1. 

21. A composition according to claim 20, in which one or more of the pellets have the 
same release profile of the benzimidazole. 

22. A composition according to claim 20, in which one or more of the pellets have a 
different release profile of the benzimidazole. 

23. A composition according to claim 20, comprising a mixture of (i) pellets with a 
15 quick release profile and (ii) pellets with a slow release profile, in a ratio (i):(ii), by 

weight, lying between 10:90 and 90:10. 

24. A composition according to claim 20, in the form of a capsule or a tablet. 
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Abstract 

SUMMARY 

SOLID ORAL PHARMACEUTICAL FORMULATION OF MODIFIED 
RELEASE THAT CONTAINS AN ACID LABILE BENZIMIDAZOLE 

COMPOUND 

5 

The pharmaceutical formulation consists of a number of pellets that comprise a 
inert nucleus, a layer with the active ingredient, one or more intermediate layers that 
comprise at least a system of modified release, and an externa! layer of enteric coating. 
These pellets can be obtained applying the different layers by means of fluid bed 
10 coating techniques using aqueous solutions or suspensions of the components of such 
layers. The pharmaceutical formulations can be hard gelatine capsules or tablets and 
are suitable for use in the prevention and treatment of disorders related to abnormal 
gastric acid secretion. 
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